Personalized medicine for metastatic breast cancer.
With recent advances in DNA sequencing technology, recurrent genomic alterations can be identified in tumor samples from patients with metastatic breast cancer (MBC) to enrich clinical trials testing targeted therapies. This review provides an overview of clinically relevant genomic alterations in MBC and summarizes the recent clinical data from early phase trials of novel targeted treatments. The clinical development of personalized treatment includes targeted agents directed against PI3K/mTOR, fibroblast growth factor receptor (FGFR), human epidermal growth factor receptor 2 (HER2), DNA repair, and cell cycle pathways. PI3K/mTOR pathway drugs are active in endocrine and trastuzumab-resistant disease. Drugs targeted at PI3K/mTOR, FGFR, and poly(ADP-ribose) polymerase show early signs of efficacy in MBC subpopulations enriched with relevant pathway aberrancies. Regimens combining targeted agents with either endocrine, anti-HER2, or chemotherapy treatments are also being studied in hormone receptor-defined and HER2-defined or pathway-enriched subgroups. A new approach to personalized medicine for MBC that involves molecular screening for clinically relevant genomic alterations and genotype-targeted treatments is emerging. Clinical trials are needed to determine whether rare subpopulations of MBC benefit from genotype-targeted treatments.